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CTOR, APOLLO APPLICATIONS PROGRAM

SURJECT: Flight Mission Directive forfMisgion AAP-3A

BEF : (8} MSF Schedule Yolume I, Level I Schedule Summary

(Latest Edition)

(t) Apollo Applications Flight Mission Assignments Directive,
M-D ML 3200.056, dated Februasry 19563 '

(c) Apollo Applications Test Requirements Document, NEB 8080.3,
dated October 13, 1367

(d) Apollo Applications Program Directive lio. 11 dated -
February 26, 1948

(e) Apollo Program Directive No. 15 dated January 25, 1266

(f) Reliability and Quality Assurance Plsn, 1B 5300.5,
dated May 1267 '

PURPOSE: This directive defines AAP recquirements and responsivilities to
initiate those actions prerequisite to execution of the AAP-3A
Mission. Commitment of funds or technical effort associated with
implementation of this directive must be in accordance with
authorization provided by NASA Project Approvel Documents. The
mission will utilize the launch vehicles and spacecraft and be
scheduled for launch as indicated in reference (a). This directive
supersedes Apollo Applications Program Directive No. 1L dated
May 22, 1968,

1.0 MISSION PURPOSE

The purposes of the AAP-3A Misaion consistent with reference (b) are as
follows:

a. fualify man, evaluate his support reguirements and determine
human task performance capabilities on long duration manned space
flight missions.

. Demonstrate feasibility of:

(1) reactivating & Saturn T Workshop thab has Teen left
in earth orbit for several months, and
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(2) reusing a Saturn I Workshop as a base of operations for the
conduct of experiments in astronomy, science, applications,
technology, engineering and medicine.

¢. Obtain date on operations and system performance to support future
earth orbital space station systems design and operations,

2.0 MISSION QOBJECTIVES

2.1 Primary Objectives: The primary objectives of the AAP-3A Mission are
listed below. They may be amplified but not modified by the centers.
Preflight malfunctions of spacecraft or launch vehicle systems, ground
equipment or instrumentation which would result in failure to_ meet
these objectives will be cause to hold or cancel the mission until the
malfunction hes been eliminated.

a. Obtain data to evaluate space flight envirommental effects on the
erew of & mission duration of up to 56 days (Experiments MOTL,
MOT2R, MO73R, MO91R, MILIR, M113R, M1TIR).

b. Demonstrate feasibility of reactivating and opersbting the Saturn I
Workshop (Experiment M20ZR and elements of MLETR) as & habitable
space structure for & period up to 56 days from the AAP-3A
lzunch date through evaluation of the orbital assembly consisting of
the CSM/S-IVB/Airlock/Multiple Docking Adapter to include the following:

(1} subsystems performance, and

(2) astronaut mobility and work capability in both intra- and
extra-vehicular activity.

2.2 BSecondary Objectives: The secondary objectives of Mission AAP-3A are
summarized below. Preflight milfunctions of spacecraft or launch
vehicle aystems, ground eguioment or instrumentation which would result
in failure to meet these objectives may be cause to hold or cancel the
mission as specified in the Mission Rules.

a. Demonstrate the feasibility of reusing experiments hardware left stored
in the orbital assembly from the AAP-1/AAP-2 Mission.

b. Obtain engineering and technological data needed for development
of advanced space vehicles and equipment (Bxperiments MUSTR, DO21IRC,
DO22RE, DO2LRC, TO18 and candideste experiments MS0OTR, M508RC, MS50IRC,
M512RC, DOLSR, DO20R, TO20RC, TO25R, TO2TR).
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¢. Obtain data prerequisite to identification of earth resources and
development of improved cartographic procedures (candidate
Experiment S101R).

d. Obtain medical and biological data as required for evaluation of
the effects of prolonged weightlessness on man (Experiments MOTLR,
MO93R, M131R, M151R, M172R}.

e. Obtain date in the areas of bioscience and astronomy (Experiments
SQ09RC, SOTL, SOT2 and candidate experiments SO18R, SOL9R, SO20R,

S063R, SOT73R).

f. Verify the ability of mission ground support systems to support
mission activities of extended duration.

g. Leave the Saturn I Workshop in orbit for future reactivation
and reuse.

3.0 GENERAL FLIGHT PLAN

3.1 Launch: AAP~3A 15 & manned flight involving a Saturn IB launch
vehicle, a modified Apollo Block IT CSM and provisions as needed
to sustain a 56-day mission. It will be launched frem LC 3% at KSC
at a8 time and azimuth to facilitate rendezvous with the Saturn I
Workshop left in orbit from the AAP-1/AAP-2 Mission. The CSM will
be inserted into an approximate 80 x 120 n, mi., orbit using both
launch vehicle and spacecraft service module propulsion.

3.2 Spacecraft Flight Profile: After performing a phasing orbit transfer,
the CSM will rendezvous with the Saturn I Workshop. The spacecraft
will hard dock to the axial port of the Multiple Docking Adapter and
the mission will continue on an open-ended basis for up to 56 days
with primsry emphasis in Lthe experiment area directed toward attaimment
of medical date associated with long term crew exposure to the zero G
enviromment. At the conclusicn of the mission, the (M will return to
earth using the Service Module SPS to provide the primary deorbit
impulse. The S Reaction Control System will be utilized as a backup
system for deorbit.

3.3 Recovery: Water recovery to be developed congigtent with the above-
stated profile cheracteristics and the normal recovery constraints
associated with the deployment of recovery forces and the local light-
ing conditions at the time of recovery.
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3.4 Mission Support Requirements: These reguirements will be identified
and provided in documentation as specified in the Manned Space Flight
Support Requirements Documentation Marnuel. This documentation is under
the overall cognizance of the Operations Support Requirements Office
(0SR0O), Mission Operations, OMSF, and is published normslly not later
than four months prior to launch.

L,0 CONFIGURATION

4.1 Launch Vehicle: A Saturn I3 launch vehicle as assigned by reference (a)
will be used for the AAP-3A flight. Modificetions will be limited to the
minimun necessery to achieve proper trajectory stebilization and control.

4.2  Spacecraft: The AAP-3A spececraft will be an Apollo Block IT CSM
modified to:

a. operate with the Airlock and hard dock to the MDA as dictated by
mission reqguirements,

b. carry and support experiment herdware as required,

¢. incorporate resupply provisions in addition to those remaining
from AAP-1/AAP-2 as needed to sustain a 56-day mission,

d. provide an extended capsbility Service Module Reaction Control System
(RCS) as required %o accomplish mission objectives,

e. provide for use of the SM RCS for backup deorbit,

f. provide a control system for cluster reactivation and regulation of
the two-gas life support systen,

g. incorporate 56-day fuel cells,

h. provide cryogenic consumebles to support fuel cell power generation
and two gas atmosphere for s 56-day mission,

i. provide for power transier between the CEM and the Airlock power
distribution system;

j. permit utilization of Ziz 1 communications system as a cluster
volce communicalions centver, and

k. provide capability for utilization of SM main propulsion system
for orbit insertion.
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- 5.0 EXPERIMENTS
The following experiments are assigned to the AAP-3A Mission.
Dev., Launch
Objective Exp. No.#* Title Center Location
P MHO2R Orbital Workshop MSFC -
g¥%  MLBTR Habitability/Crew Quarters MSFC -
P MO7L  (MO52) Minersl Balance MSC o
P MOT2R (MO52) Bone Densitometry (Pre & Post MSC -
Flight)
P MO73R  (MO52) Bioassey of Body Fluids MSC o Ui
S MOTLR (MO56) Specimen Mass Measurement MSC ™
P MO91IR (MOS1l) Lower Body Negative Pressure MSC . --
(Pre & Post Plight)}
P MO92R (MOS1) 1Inflight Lower Body Negative MSC --
: Pressure )
S MO93R (M0O18) Vectorcerdiogrem MBC oM
P M111R (MOS51) Cytogenetic Studies of Blood MSC -
(Pre & Post Flight)
P M113R Blood Volume & Red Cell Life MSC --
gpan {Pre & Post Flight)
8 M131R (MOS53) Human Vestibular Function MsC a4
) M151R (MO55) Time & Motion Study MSC ™
P MITIR (MOS0) Metabolic Activity MSC o
8 M172R {(MOS58) Body Mass Measurement MSC --
S DO21IRC Expandable Airlock Technology AF MSFC --
S DO22RC Expandable Structures for AF MSFC -
Recovery
S DO2URC Thermal Control Coatings AF MSFC --
S 8071 Circadian Rhythm-Pocket Mice ARC SM
5] 5072 Circadian Rhythm-Vinegar Fly ARC M
s SO09RC Nuclear Emulsion MSC -
8 TO18 Precigion Optical Tracking MSFC U

¥R - Designates experiment was performed on AAP-1/AAP-2 Mission and is
scheduled for reactivation and reuse on AAP-3A.
of hardware prereguisite to repetition will be transported to orbit.

Only those elements

RC - Designates experiment was initiated on AAP-1/AAP-2 Mission and
is scheduled for completion on AAP-3A.

¥%¥ - Elements of this experiment vital to accomplishment of this mission
are to be considered primary cobjectives.
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The following experiments are under review as candidates for reactivation

on AAP-3A.
DO19R Suit Domning and Sleep Station Evaluation
DO20R Alternate Restraints Eveluation
M512RC* Materials Processing In Space
M507R Gravity Substitute Work Bench
M508RC EVA Herdware Evaluation
M509RC Astronaut Maneuvering Eguipment
S018r Micrometeorite Collection
S019R UV Stellar Astronomy
SO20R UV/X-ray Solar Photogrephy
S063R UV Airglow Horizon Photography
SOT3R Gegenschein/Zodiacal Light
S10IR Multiband Photography
TO20RC Foot Controlled Maneuvering Unit
TO25R Coronsgraph Contaminetion Measurewment
TO2TR AT Contamination Meessurement
* Mh923, Tube Joining Assemblies and,Mh93R, Electron Beam Welding

have been combined into M512RC.

5.1 Implementation: The following instructions are esteblished for

development, payload integration and mission planning activities
associated with the assigned experiments.

a.

Within currently suthorized funding suthority, develop all new
experiments and procure necessary replacement flight hardware
for those experiments which were carried and/or performed on
the AAP~1/AAP-2 Mission and sre scheduled for repest or
completion on AAP-34.

Integrate all new experiments assigned to AAP-3A and gll
experiment hardware which is required for reuse or completion
of experiments carried on AAP-1 and AAP-Z2.

Integrate the return payload portion of asll experiments agsigned
for performsnce or completion on AAP-3A.

Conduct mission plarmning for all experiments assigned to AAP-3A.,

All new experiments and experiment hardware required for reuse
or completion of experiments carried on AAP-1 and AAP-Z should
be developed and delivered on a schedule which will provide
Tiight hardware for installation in the carrier module to
verify the experiment-to-cerrier interface integrity. Need
dates will be established and reported in reference (a).
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I'. The sbove experiment assignments are compatible with the official
assigmment of experiments in the Level I SARP Schedule (reference (a))
dated April &, 1969. Revisions will be identified on a monthly
besis in reference {(a) and will be reflected in periodic revisions
to this directive.

5.0 SUPPORTLNG GRCUND THEST CONSTRATNTS

The test program will be developed in accor@ance with the Apollo Applications
Test Requirements document (reference (c)) and appropriate test specifica-
tions. Mission Requirements documents prepared by the centers in support of
these missions will identify by inclusion or reference the test constralnts
which must be lifted prior Lo mission execution.

6.1 Qualification: Components of ihe spacecraft, launch vehicle, SLA,-
flight experiment hardware and associated support systems whose fail-
ure would jecpardize either crew safety (Category I) or the accomplish-
ment of a primary mission objective (Category IT7) and which have not
been flight tested will be ground qualified and/or certified prior to
launch as described in Appendix D of reference {c). B2asic Apollo hard-
ware vhick has bsen flight tested (i.e., C8M) will be subjected to
additional ground qualification and/or certification tests as required
to provide confidence in meeting the long duration and cother pertlnent
AAP requirements.

5.2  Launch Vehicles: The following flight stage tests will be performed
on the AAP-3A launch vehicle.

a. Manufacturing checkout of the IU, S-IB and S-IVB flight stages.
b, Static test of the S~IB and S-IVB flight stages.

¢. Post static checkout of the £-TB and S-IV3 flight stages.

4. 7Post storage checkout of IU's, 5-IB and 3-IVB flight stages.

e. KSC integrated prelaunch tests of the IU, S-IB and S-IVB flight
stages.

o
o
&
=

Experiments: The following ground tests will be performed:

a. rIxperiment development tests.

b. Qualification tests for each experiment.

c¢. Factory checkout and acceptance test of experiment and associated
support systems.
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d. Interface verification tests of experiment and associated support
systems with carriers.

e. KSC prelaunch tests.

6.4 Spacecraft: The following major flight article ground tests will be
performed on the AATP-3A COM:

a. Qualification and/or certification tests on the basic Apollo CBM
as required to meet the long duration and other pertinent AAP
mission requlirements.

b. Qualification tests for AAP peculiar subsystems modifications to
verify operation for the AAP-3A Mission,

¢. Integrated systems tests.
d. Factory checkout and acceptance tests.

e. KSC prelaunch tests.

6.5 Integrated Systems Tests: Integrated systems tests will be conducted
to verify that light hardwere 1s physically, functionally and opers-
tionelly compatible with associated ground support systems and mating
hardware in the cluster configuration. Cluster configuration tests
will be conducted with flight articles where practicable and with
flight configured prototypes, simulators or master gauges, ag appro-
priate, when the interfacing flight article cannot reasonably be made
available. '

6.6 Prior Flight Missions: ALl launch vehicle and spacecraft anomalies
resulting from previous missions which could degrade or interfere with
primary objectives will be evaluated and corrected prior to the launch
of AAP-3A,

6.7 Design Cerbification Review {DCR): An AAP DCR will be conducted to
certify all new hardware and all changes from the flight hardware of
the AAP-] Mission. Hardware already certified in previous AAP-1
Mission DCR's will be recertified as reguired to meet AAP extended
life and/or performance requirements. This review will also include
certification of experiments likely to affect f{light worthiness,
manned Tlight safety and/or mission primary objectives. The DCR
shall be in accordance with Apollo Applications Program Directive
¥Wo. 11 {reference (a)).
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6.8 Certification: A Certificetion of Flight Worthiness (reference (c))
for esch stage, IU, SLA and spacecraft is required prior to shipment
from the factory and after static firing if appropriate. In addition,
experiments whose failure would jeopardize crew safety or the accom-
plishment of a primary mission objective (Category I or I1) will also
require preparation of a COFW. Final updated and signed COFW's by
the progrem managers will be required at the Flight Readiness Review
and close-out of open items prior to launch will be in accordance with
Apollo Program Directive No. 15 (reference (e)) as to be modified for
AAP.

7.0 RELIABILITY AND QUALITY ASSURANCE -

A Reliability and Quality Assurance Program will be developed in accordance
with the Reliability and Quality Assurance Plan (reference (f)) issued by
AAP, R&QA, OMBF.

8.0 RESPONSIBILITIES

Center responsibilities for planning and future implementation of this
migsion are as Tollows:
8.1 MSFC:

a. Provide the Saturn IB launch vehicle and required vehicle and GSE
modifications.

b. Develop assigned experimeﬁts and supporting hardware.
¢. Develop GSE as required for assigned experiments.

d. Integrate all experiments designated for transport on the AAP-3A
launch wvehicle.

e. Conduct guidance and control dynamics analyses for the ground
launched space vehicle configuration and develop the reguisite
launch vehicle guidance and control capability.

PAGE oF
SA FORM 644 \REvV JUL. 68 PREVIOUS EDITIONS ARE OBSOLETE 9 13

PAGES




DATE

OFFICE OF MANNED SPACE FLIGHT - ML .
PROGRAM DIRECTIVE M D ?P%ggcf?go

May 1, 1369

f. Conduct overall systems engineering activities and assoclated
mission systems equipment analysis to assure the compatibility
and integrity, as an integrated system, of the AAP-3A flight
hardware elements and the orbital assembly. (This does not
apply to the more detailed development responsibility assoclated
with the Command and Service Module.)

g. Provide launch vehicle performance constraints and systems data
to MEC for mission plamming.

h. Provide technical support to MS{ concerning crew training proced-
ures and flight operations planning for the Saturn I Workshop
reactivation and the MSTC assigned/designated experiments.

i. Provide operational sugport to MSC as required during AAP-3A
flight operations. -

j. Define resupply regquirements for the NIMDA/OWS to sustaein a
mission of up to 56 days duration and provide technical support to
MSC concerning expendables for AM/MDA/OWS resupply to be transported
in the C3M.

k. Provide test requirements which are suitable for KSC development
of test procedures for MSFC end items.

1. Provide technical support to XSC as reguired during the acceptance,
modification, prelaunch checkout and the launch phases of this
mission.

8.2 MSC:

a. Provide the CSM and associated GSE required for the AAP-3A HMission.

b. Define the resupply requirements and develop the hardware to
sustain a mission of up to 56 days duration for the CSM.

¢. Develop assigned experiments and supporting hardwere.
d. Develop GSE as reguired for assigned experiments.

e. Integrate all experiments designated for transport on the AAP-3A
¢8M and provide Ffor return portions of AAP-2 experiments.

f. Conduct analyses in the area of instrumentation and communication
and ground network mission control for the orbital assembly as
reguired for the development of the C8M revisit hardware.

g. Plan the mission and develop the astronaut flight plan including
appropriate inputs from MSFC for the Saturn I Workshop and MEFC

assigned experiments.
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h. Provide operational space suits, EVA envirommental control systems
and other crew eguipment as required.

i. Plan and execute flight control, experiment and recovery operations.

J. Train the astronaut crew.

k. Provide support to MSFC on CSM systems and operational elements es
required for overall systems engineering to integrete and interface

the overall stacked vehicle and the orbitel assembly.

1. Provide test reguirements which are suiteble for KSC development
of test procedures for MSC end items and for experiments integrated
in the CaM.

m., Provide technical support to KSC as required during the prelaunch
and leunch phases of this mission. .

8.3 KSC:

a. Prepare checkout plans aend procedures and conduct prelaunch checkout
of the launch vehicle and experiment hardware with the associated GSE.

b. Prepare checkout plans and procedures and conduct prelaunch checkout
of the spacecraft and experiment hardware for AAP-34 with the
associated GSE.

¢. Plan and execute space vehicle lsunch operations.

d. Provide technical support as required to M5C and MSFC concerning the
K5S¢ implementation of modifications to flight hardware and GSE hardware.

e. Prepare integrated space vehicle plans and checkout procedures and

conduct integrated checkout of the space vehicle with its associated
ground support systems

3.0 IMPLEMENTATICN

The Mission Requirements documents for Missions AAP-1/AAP-2, AAP-3A and
AAP-3/AAP-k4 dated January 1969, jointly prepared by MSC and MSFC should be
reviewed and updated to reflect revisions in this directive.

Subsequent changes and fubure revisions to center Mission Regquirements docu-
ments noted above which conflict with the requirements stated herein will
require coordination between the centers and the review and approval of

the Apollo Applications Director. Other revisions to center Mission
Requirements documents will be coordinated hetween centers as required with
ten copiesg submitted to the Director, Apollo Applications, Code ML, Tor
information.
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DISTET BITION 5 ML/5chneider
MLD/Disher

QR

v hneller

¥N fathews
Mi-1/Bowmen

MIM /Bogart
MA/Phillips
MA-1/Schaibley
MA-2/Keegan
MAL /Beattie
MAL/Scherer
MAQ /Folcomb (5)
MAP/Skeggs (2)
MAR/White (7)
MAS /Wagner (L)
MAS /Penn
MAT/Day (5)
MC/Freiteg
MCL/Ashley
MB/Bass (2)

¥ /Tumphreys (2)
1818 /Melaughlin
M-E /Alitrando
MD/Turnock

MO /Stevenson (5)
MOR/Zrown (10)
+OR/Chendler
VPP/Rafel (2)
MPRﬂIohnson
MS/White

MSR /Davis

MTD ford {2)
MTG/Fall

ATY /Armstrong
T /Fall

WTY ohman

ML—l/Levenson
MLA/Culbertson (12)
MLO/Disher (5)
MLP/Field (12}
MLP-4/Koutsandreas (5)
MLP-5/Little (3)
MLR/Coben (5)

MLS /Fagner (7)
MLT/Savege (1L)

MLV /Fero

OSEA

S /Naugle
oD/liicks
SA/Jeffe
SB/Reynolds
SE/Jchnson
SG/Mitchell
SL/Eearth
SV /Mahon

OART

RD/Lundin
RDA/Harper
RB/Iones
RE/Sullivan
RF/Ginter

R¥ /Woodward
RFE/Novik (5)
RP/Tischler
RV/Ames

¥P/Jones (2)
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OTDA - LaRC
T/Truszynski DIR/Cortright (3)
TD/Brockett
TA/Morrison
TS /Pozinsky LeRC
TR/Bryant
DIR/Silverstein (3)
OPPA
ERC
PT/Maggin
DIR/Elus (3)
GSFC
ARC
110/Stroud
800/Covington DIR/Mark
810 /Roverts
820 Wood
550 /Vonbun Martin Marietta
Furtt
KaC Davis

AAMorgan (75)

MSC

KA /Thompson (100)

MSFC

DIR/Von Braun

EX/Maus

I-DIR/0'Connor
R-DIR/Weldner
I-3/AA MGR /Belew
1-I/IB-MGR/Teir
1-V-MGR/JTames
I-40-MCR/Speer
I-RM-1/Goldston (70)
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